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Bonding solutions for granular bone replacements are provided, comprising hyaluronic acid or 
hyaluronic acid derivatives such as hyaluronic acid esters and hyaluronic acid antibiotic salts in 
combination with natural or artificial bone granules. These solutions can be used in human and 
veterinary dentistry and bone surgery as granular bone replacements to promote the growth and 
repair of damaged or defective bone tissue. 
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4. KjS«*<2 S^oaflt. ♦attSfltltiS 0«-Ct5)l 5 P ft. 8*>^i»^3 0P 

5. tt««*<2 184fa9r|<j5 o>«T«2 2 P a. 8j^*tt25P 
a. s X-C(Diaffi<OttiK« 14 oM^jtgfKD 

'C-x ho 

1 1 , K»Wtt*'b Ka + ->T'<^''f h, mat h 'J />^t'->'> At;JcC^|ttft*A' 

1 2. ttl 6^5^;Wh>t*<l237J5^/l'h>i(0MO»^«t»-3tT/i'a> 
■l<0 2 5M'<>i^/UAX-?^A/«0*e«*iJ:Cf»t»4 20>:(in3&^i&*!j 1000/1 ni*T 

»t?>5 0 «x.f-;uj.;^-?^/t/g«E43j;W4 2 0 /im*><ili^H 0 0 0 Mni*TOtt 
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1 4. Iftl 4:^5^;i'h>t*«l2 5 73*^yt'h>t©III!0»^^Mt»otT-'Uo> 
tt©5 0?<'<>i^-^u-i:xf-/u«>?S«*»icr»5j6 3 0 amir^t^l 0 0 0 wmfC 



W « • 

M a L J: * «« U f: ttff r « MHO Ji * J* o Bitt 

^'j-r-TJiSo ^«i-4jt^Ti4. -entiwiftwa® y /n*-!!. w«»<»<o«r& 

fet»T*JlitfllliAi:ft**ny=ttm»ff wo 1 3 8 5 7 2<^(rE«0 

»IF<zfcit4«ffltwnt>*«tiittA<:«'^Snfc*ai1t»IB4 8 5 l 5 2 l^ 
toi£54 9 6 5 3 5 3*i:EllS*iTi** J:-5i::tt^nTt>«o 



■r/u*«tsJtr-5C ilzJj^TWe i jr e 1 . P. H. «£ir©Tiftl!ESi6*»J:Cf« 

(A>model 'for' the'roie>of'hraluron 
ic>acid-and*fibrin - in- the'earlr*even 
ts'during* the* inflammatory'resDonse* 

and'wound-heaJ ing)J, J. Theor. Biol. , 11 
9«: 2 1911. 1 9 8 e^CEtt^nxi'^. 

n % >« <0£/: « sit It flffl 4> « /rliflm tt<o c ^rnjfr^ ir $ A icMi^ $ n J: 
llB*WrFlliN6 0 2 5 4 6 4 0««>i:Cf B:^4tl^riin6 0 2 5 4 6 4 l^tlzlE 

« s hT I ' -6 J: -3 iijsicfliffl s nr t * ft . 

CiT'*4e -tnat. BtfflftW^dJHJSO 4 l 6 3 9 S^^l^iEtt^nxt-* J:-5lc 

:4^Xf!9o S a? 11 ± T t ii^m: 4» It « «> 16 ir J^tt 2 it a^-tt 
D >tt fe J: cf / 1 ft t T ;l/ p ;c -Sr /u * 14 1 T A. D >B(«3&* ^» ««t 3 n 



t T o ;.ttJS ^iHa * liM ^^i- II ii I . -C affl * *l -5 tt^aM to J: Cf »iate t 

j-A 4 T A 7;, ^ 4, . - t^e* ta left fc J: w ^ sfeptj <i * ft wfiD <a » 

BtfeJ:Cfffl3?tiaiI5 0«±5«-Cl|//*< it 1 5 P a. s, tf*L<ll22Pa. 

© »« II s * n ft t» jt (0 J: ^ ttK t * ti 4 tt «ttcD sat 1= a ^ 
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^il^OBfttti 4: b IC, IRB3»: 2 ^l4Bffitt«;:«wr s C tic J: ,-cttj8*ii 

*»^l=*ii^T««T*4tT;UD>||©AX'y^yH4*(!B4»ftB4 8 5 1 52 
l^fciCfW^ 9 6 53 5 3^teJ:c^PCT4iBBW09 2-1 35 7 9^flcleB 

KftJTms 1 6 6 3 3 i^9JCEtt*nTt^4„ ^ n^dJUtt* 3tj±«a<oai*© 

4. j6«J4iS!<o:SRrzlElKri2«fl)«*iUy >S3&»4/£ft«^«it>TMT 



1 

1 


1" ' ' ' 1 

< 


' , 


1 ttWKFllB 1 


t 15PI.I 


1 3 0'C±5'C 1 


1 1 

1 «^6 0iai£ i 


i 1 

1 4i«iia 1 


1 2 2Pa.s 


1 45r±5r 1 


1 m»4omn i 

1 1 ..1 





^>-r-<T©2»«r»*+4o «B^»KTa3iSLfcjS^«^r=t^T1^^'X0. 2 2tfm 



't'£^)t^D■4■{effl-r^ wti^T**. cn^© towW<l*Ba«R^JB4 6 9 3 9 8 
6 f?*,J:l/It4 6 29 4 6 4^i:|lliirc4:)iF<T*a. BttOBIil* 5 0 ^mi 

* /U ■> •> A J: Cf ftHD^i -fl^ -> /»0«tt36<* 
K«f .So 

w.-s ^, ^ti * J'- iia^stto ft 4 ^« t 14 wwjfl a <t T * 4 „ 

?f m i ;^ yn4aE g -r * w^irjfipffl ^ 14-3 T 7U 3 - ^u*^ * n 4 X 

mKxxf-/K;*il»T/»/l'jK4->^ua©l>< oA^**aKT*4 bo C-r^fcto^ 
SBJ^xx-r^U) TI4. T^uyj r; ifcl4 7/U?l7 'J±BAil*fcJ4T>-€-XTtfc(l 

s « a w ft* « o J: 9 & « * /I » 4 <r « « « T * Jii es L 9 4 o 

t7/i.D>SI ( fHVj ) <73xx^^Kl%ir:^HYa*t(4J|<iO. WBffiB 

©*y|.>*-:+>;ua«<±«x;^T--fKt*nfcHYfbA«Jt4^ ««TI4, W;LIJ^/ 
*-/U^/i.*+.> K|ijaic>«war*^-r CHy©^>-:?yux;!tf^yH4DMS0*-C 
2 0 Omff/mLS««r4) . HY^^xXx/Hilfei'H YteJiCfWc-toa 



iJ4«/i»7*jr(4»WBt*^SL<. 7Ki=t4«&^ir:7?«6tt-c*4. »Wttttr4. 
1*»fl*Lrji@-*-'^*ttHttttbliHYx;^^;l,t1t^ai-jii,j««fllKj| 

LT«s(;»ajc-r4« 

tt&«ICiif?4a6ffl»;*t LT*ftfl^®tTvUa >BKOA/UiK+ i/yuaoxXr- 
^KtBtiJ t L Ttt« * *i 4«tt»l»T ;U3 -yn4, 3 4 ettBBT'^M 
ttft*fcl4:?^JS«-e*»J, 7 5>, tKn+i^/U, r/U5=t K, -^-h^. > 
^^r^Vt/iWAyl^df+xywatifclit KD?'>/PtVU*/tl4xb Ko*/ut-^ 
Ti>a <JaTi:tel*T(4fflH rt Ko^S/Wk'/Wj l4«|t*«<DC,H,.,,Sflt> 

J:-5^c-flSMffl^^*^r, r7;u+u>j c.H,.*/=(4 r7>fw+';7'>j c. 

H».<?>i: -5 /*nfl5*/cl4=:ffla»*^7:-rfci<>llbfflt»4) . ^-f-A^^fzli^X 
^Ji^m. T^9-nr^tz\t'rf~A.m. ^3rx-f^/i'<A:(4f^;#-xx^/katiJ: 
l/x;^^Mt*/U--K+x/i.*fc|4*yU/<5 KBts J;tf 1 at/tll-tnaJ:® fc K 

o/>;ut'yua, X h ij /ua*fci4/vo>^>TBift*nfc«;u/<i y\ nx^tiz 

$*lTt^r bJ:t^. 

^tf#-3r^U+>rl'©J;-5fitt«||tea[aa-e*4o w©J:-3/iT^ka-;H4«« 

i4mEMaiB*fcrt2a-cB«**i-ct-«Tyw3-/i/T*4. 

L<ttfflSn4SDieW<0T;U3-yH4««l!|liF^«^l 2a, 1tlw6a«» 

B!)K7 i x--f/l., iX-f-zU^ f-;<-x--3^/K f-^rxx-ryw, 7-tr^- 
^i', '^r^-/ua{:*.Mt4 t Ko/;/Ut-/Pa?*<»:*c4ao««B7^*|»or/U4^ 
Aa*«LH x^^Mk*A/4f+v';Kfcl4B«*/U/<£ Kaiwfci»TI4 

^yu/'ts Kai:*,-i*Ta*8a<o«B«T*»-3Tyu4'U>Ti >*fci4T/^+ 
U>*;i./<i K»*ClS5-5 4. in«iT/U3-/H:-3t^-C, »»c*faA£0<4> ^ 
yt, x^^/u, trvUteJtO'-r v:rD tr/i/T;U3->u. y /u-ryurf-yi^T/i/a- 



^i^f-zu, z'— /I'if Jit/ K-r >>'UT/U3-yUOJ:'5^iJaftteJ:C5^^!l}ftr 
IC*ii*4if-;H««K*<r)j:^/iT;l'+Mt»flH*©J:-5*aT £ yT^P3~;UT* 

(4 O ^' /UT 3 ^ yute i 7 » :|i ZUT/U3 -yPT* *o 
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B6M * 7 ZP 3 - /H:-3i ^ T fffJK L A: J: ^ K m« 1 H * ^ 14 ^rnJil± * ft ^ 
^^yfl3atte!fi:7k»i)>»i«»*n/iTyU3-/u©-3"&-r, »«'j:<0J4«^1 2a 

t /;U-f v:/i3 t'/t/KOO: -jyiflHaT/U+A-KTajftSti-S U < I45« t 

7Bt©IHOK*«^tft-3at»ot><0**»aT*«o C«)»C0»«WttT;i/ 

>y*->»U, 1, 2. 3 -i^^O'N + t^;^ h •J:^-/^fei:Cf 1, 3, 6-->7a 

f*-:>JK{t7k«*^»iB5*U/;T/U3-;UC0-p ^,T, t © fltf «T* 4 : ^ji-V 

*i J: 1/ L - •< V - -lUa 

* 36 i?q <D X X X o {: flEffl * n 4 * ««( ft - isn T ;i/ 3 ~ ;ni ;t T- 
D-;u, 3-/Ht4sJ:c;tt*;l'*>*>J:C^**i^iflOfti«ffl|»«:©Ji-5ttX7^a>f 
h\ 3 /u*-3^^ a >f K*i J: t^*<Ott»»T*«. -ttltt, 3l/;^7-a-/K 
✓ t Kd3 u:^-f'D-^w, xtr>>t Ko3 ux-^D-/u, 3ro;^^'y-;K x 
b' 3 r D - vu^ > h 7,-7^D--iu, ;:^.^r'7::i.-f^ci — ji;h^ o - 
liH-ft, f^+x 3~;i.gt, U K a-zi'tt^ -1.;^ h 'J ;f-/U^ h5 i?*-/!^. 

©1 7&i-*ii«if--/i.*fcu-/Df-;n)mi*. ru5^*/a>, :ru/r^ 

«^ J: -5 'i^-iOttOft*, 1 7 a - J-^Ji.yt'-f hvCxD 1 7 a - o t*:=./L'r' 
;^ h:^T-o>©j;or£?X hJ^f-o>*,-j:c/i. 2--rb Ka-?^x hx-f-o >© 



D>, 3;i.f-rJXT-cr>. + > 3 3 Xt?^ o 1 9 - ^ /Ut^:^ hPtf^p 
>, l9-y;u-17a->^/U-?^Xf-Xxo>*3j:c;i9-//U-17a-x 

+ v3/i'^/>^ yu/K-v>. ruK^vDv, 7yu3*-o 3ypy-'/>, 

*9'/y^ '<9i9^/./^ ^<9^9'/>^ ■7JUy^'/>, 7;Usf >yD>^ 7yU 
"rUK^'J-r^. ^o^^'/-yi,, ^9u/9^/>. nvVy^T-a^^ 
a/U^-aX-rn T7-54-VDi', T tV-? r Ko >fc 5 X ^ o v ; Jg-ffi 
Z t A<^(flT*4o ^ftWCJC-Xf- ;uco/::»iO-i.XxyKtSc»<i: UTliOJfJ!) 

') 3» . 

*»«|i:i£-,T«ffl*4T*tt©T/l.3-yK4T^-tD7 t*^ i :^D, 

'S7^a«ti:»<r>-3 ST, »:©t©<lfcL, * (4 «* 

*Tia*f:l4't*xtJI±©:piafa«&, «*l*2«lt^. «Ei: 1 at 3Bi:©W 
© ©*<*>») -5 *©Ts MttWtt^-ft-P^T-Dflllb^lSJ&SCfcW^iPfKIISfll 

*,'r(4WPi»f«siBT/U3-/K0K3i»t uTatier-actj&tT**^ m 

T©4»®r:Sar^#T*4 ; U /UT/U3-;U, 7 ho tf^. X3,f.7 £ 

>, JlftN-'Tf-yi'Xa.ll? A, T^-^-'J >©J:-5^iT^u*o-f KteJt 

cfKaitt : x7 * Ky >, -f v/D^u/-yK ■i:fcr*'7 >©i:^ nj? x— 

Xf-;I.T '^rt.^ tilf-TvV. ^/W?*:^^^, +,t7x-#-y 



>fc.fcCf7xy'<'J x-^fcJjCfy 9 K-^U©Jc^n£«fflS»l ; i h KD + >i»>© 
J: -3 JUflfcBEjpj : '^i^ x Y u- )\,i6XTJ'^-? x y h + > >© J: 7 ^iAttiQMn : 
t Ko*i/x>©J:-5n£^-f h7> + 5-i'-!f- : i^>-^y K'J 4 »y 

>, y7x*i'>^ > h^yu/<*— ;k ^a/U-7x*-^>, 2, 2--:^xf'/i'- 
1. 3 --ro^^ixi^;*--/!/^ /T-f7x:^ >>. t Ko ^ i K© J: "5 /£»W» 

atw : try J:t;3i-+>7x vcjt-s^aftWimwtEaiw : ra 

>Vd-/U, f--5-a-/U, b*>Ko-/L., r^*-? y a-yU, Tr-y a~yu. yh 
oiTD-yi,^ 7" -5 h o-;KDJ; 9 JUT Kl^"*- >lfl«)PJ ; 6 -Tif ■> ij i> 
>^^t->, 7Di'X'5 y ^>©J:^/i|Jt«^ttW; ^Di>A7xX3-ii,, 
T'-i.^ xX3— xy xa-T-f i/v^ ^i/Tv y-^'i ■> V, y >3T-f ->>© 
A7>Utt*1»ll : -r K^X-^y i^>©J:->n£tt«^-f yUx« : -r VX3^^/UTyu 
3-/l.fflJ:-5«tt?HaiKllE5S« ; xd>S /UfU- h © J: ^ 'i«tt7 > t KU'-x 
IB««: ^^7 5 i K©J:9'*l)tNllfl,fc J:C/tt:*SfcffiW : 2 - p -XyU7 tXo y i 
9 J - ^^ii7.Jl7 r i F 
xxr>u«*<j6«J:S1t^£t Ko + ^/H4fij« 2a*ft:(4**im±j!h^,»»d 

Tii*«jFdiL, ««t3-ens#j&<, wx.ifxx-7-/u<tm5}©ti5)— * /iiiaiffii© 

jtt*^rf*-3fe«fe5i-«ttT*«; 9 41?jMT*«o -:*<4IR8EU^ife©©— 
^©jL-j/iKJftSEXT^o-f h\ fti!:^l4|RSEbfct>©©— 3©J:-5<£ t"^ i 
rt^-hu^ K/i^'b*/c/4tta»JiK)>>«i t7yWD>ttxx^yut«»-r«c tt>T 

* ^aq © H V X X /u©«itt a 

1 7 A- o > tt © J. X y H 4 * /V .-Jt > » O X X /Kfc © fc to (1 -t n e » 4i *□ © 5? 



om W T 3 - yi.tt«» <-aiA-r 5 C 4: 0 T * 4 -r MkJW-PCtoll II J: T 
47k«tt©iX5^yl., *^l4*tt;^;U7i- h*fc(itt<t^t«ia, T/P^rl'hs 

<tx/p*:r.- ^c^i■^^*^tllli>^al^^)t<^)4^affl-r*c tA'-c*io s«ii4, 

x.-7^;u©a; ^fil^ (i ft jgMti|i if: f-/vx K© J: ^ ^i^lsro h > 

z <D « 1 1 It o -c * /= I a et T ( I E « -r 4 ft © « ft i = a r. T » 4 n i X 7^ y n ; 

■nm-az^lSL (sal i fy) L^ic 

trvbo >B-3E.Xf-/H4 t >tt©4llftT>*-':^A<fi«'. ff* L<I4?P 
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T/u+yuftJWt LTI4, Wi(XT/U*-/U'xo y >© J: -5 /I. »l:«^fc3^t«ft^^ 
oy>-C*4. l!l3teo4.<?>«rffli,>«C t*<«TttT*S* fill 4 «T 2.* 
iUT, tt«T>*i'?i*-f' h^TA^+U- h. If* L<(4T>'U+/U»*<ae«IK 

tt »T« fjfiJt S * ;^ >j»tHI||| t Kit $ ifX i ft ^ 4 « T > * i All t 
» i& -r « Cit ib^BJ K T- 4& 2 o 

3 -t* <t-r h 7 r+ n.r > AO J: -5 4 « T iaiffl#ffiT JI SIC * 



^«tf»-34»©«T«©«ii9 0«~8 0« (MW-1 1. 7-10. 4^7?) 
A-^>0. 2« <MW- 3 0 0 0 0) *-C, »* K f45«t 0. 2«i:OBD, * 

iRJE5lffiB a 1 a 2 s^iifOXK ntttSt ^-fUh 'J -(Cosmetics 
&-ToMetries)J #n[) , W e.n«i»^ll5K0»)|| tfllMJ4. 
MIC J: 4 J: -5 ttiittttW-Ca -5 , 
an^4fffiiffi'i014. f«lx.[mj«Wn^iilJflWO 1 3 857 2^J;Ktt$*iTt^ 

in 82 ft s i X X < 1 1ft rr- © 36 o 111 » © aiift © /; *i © iR jeik« c J: 4 H Y © 
ifl»5iai4. *ftgi*iitD©A-a-. w*.f4H Ytitii«o«B, «;Li*ta.j:? 

Kl — K«/::l4-(©ft||(©ettttitt^;l4S0(tt4l©J:-)'^«Stt«, 

*"ti:4t>©. Tff-5. 

tt5Ji7.f^/L-Ci4«»«t:aTM©Iiat©J*ft5iStA<»(S,n4J:9l= LX«i:5LT 
fS«|{©«JU+:+>^uK±SC*^:(4-8B©-^«-ia?r*ii£$-tt-4 w t35<Hi|||T*4o iE 

[4^«fl^ta-^©i^© r-f >vf-jij ir*il^T^W©pH-t:^;L4J:.X7^yU*»4 
Z t*^BI»6T*4, 

-*BJ{sia*/W.+: + i^i>l'» (Na) bOH 



»7-«l 7 0 0 00*f*%, */T-Hl(4T2 Om, Eq. «iJ1(er4 H Yt- 
h-5 7'^;i'r>-t^0 Aitl 2. 4gt->'>^/u:xyi/?h*xK6 2 0mHc25 
'CT«WU. 3-?<tyotVH. 8ff<l0. 6m. Eo. ) *!!iD;L. a«&ft4 
j&ilt€3 0^©jftftr::i 2B4RlilSI*-r4. 

7H6 2mL^J:i:f«fl:^ h U •^^ A 9 ^ «»C«jC«ttliL. •bft4S^«9«tt 

i«aL. 5 0 0 mLOT-tr I- >/*5 : 1 T 3 OiS J:C/7 -t h 3 Si** U 

mikiz 3 orT'SBfnflKffiKJtfttio 

-Ci^4T-t l'>3 0OOmL4»iciS«[*i**naA-r4. CtlB**^!;, cn** 
iiL, 3 0 0mL©7-l? h (5 : 1) T2ia*iJ:l/T-lr h >5 0 OmLT 

3l2li*j»L. «ttJ:3 0TT2 4i#nB«fi«»-r«o «IIE©«»rD tT^UiX-f- 
/Hfc&!»7. 9 B«*»i&ft4. Jtx-^/U»©««tR. H. Cundiff&P. 
C. Markunas [Anal. Chem. ^ 33 tt, 1028'^10301l, 
(19 6 1^) ] ©:^a«-fflt*T3E»r4. 

3tttW2 h7;uo>tt (HY) © («») ^ vrTo e/i.xx»;b©lia-xx 
•y->>t.ftT!;/l.^-:»>yug5 0?<-«ff»ffi^yU'K^>A.» (Na) SOW 

6 0 000*»^, *>'-7-»ttT20m. Eq. t:WlC'r4HY7^ 
h-5-rf-iU7>*x'^Attl 2. 4 g*i'> f^vi/X/Uih + C/ K6 2 OmLiC 2 5 
•CT«(Wt. 3'?{t'f v:^D t:>ui. 8 ff (1 0. 6 m. Eq. ) tttJ^l.. 

*6 2mLfeic/«fi::^ h'j -jAg g*&tiSi«*aDi. »^.n4aft«j*a 

j!|iUtti*TV^47-t h >3 5 0 0inL«l=»*J::aA"r4. j!t»A<*i;, iftt 
SSL. 50 0mL©7-b h>/3jt5 : 1 TSSfc J:C/7-t h >T3BlftJ^ 
«(fti:3 0'CT8>«mil^Ee«lf 4. 

l«©*^t:^ h 'J a t-^t;* 5 5 OmLirjSWL, a?*L«f? 
Tl>47-t h >3 0 0 OmL4'(C««*»*lcaAr4a jt«**^i;, -n** 
iiL. 3 0 OmLCr-t t- >/7k5 : 1 T2 ®Js J:CfT-b h>500mLT3IH 



i5fe/*L, «ftC3 0'CT2 4»%B!)JI^«t«r5o WSecOffl^-f vyo tr;i.iX7^ 
/Kt&«!7. 8 g7!>tW^,n«e iX7-;UZS<^)S»*R. H. CundiffiP. 
C. Markunas [Anal. Chem. . 33 «> 1028~1030|l, 
(196 1*) 3 0^rffi*«^,^T«lt■r«. 

KtfeWS bTJUp>M (HY) g> a-f-^Ux^t^^uoM-J^Xf^Mb 

»^«2 5 0 0 0 0 *y^-»ttT20ni. Eq. lr^^^C■r S H Y -r 

h^yf-f^r ^t^-^AJt 12. 4 R*-:^ > > K620mLi:25 

'CTJeWU. 3'?<tJ^^/«'2. 5 b (15. 9m. E q. ) *ttJ^L. »4»n«« 
«t3 0'C«=12»»(IBIt»-r«. 

TkS 2mL*iJ;y*fk^ h -J /. 9 g tfttiS****, »4n«a*(JjJfe« 

i*LentTt*«T-t h >3 5 0 0mL*<:»^jiaA-rs. at«*<ai;, cn* 

itiSL, 5 0 OmLtDT-t? h >/7K5 : i-csafcjitfr-b f >r3(aIft*U. 
« (« 4- 3 0 T T 8 -J- 5 . 

jflLv 5 0 OmLCTtr ^>/1^c5 : 1 ^2 Elte iC^T* h > 5 0 0 m LtSEI 
i{t*L. Jliftica 0'CT2 4l»WJl2tt«-r«* ttlK®«»ir/Uxx-^yMt& 
«57. 9ff*<»ipn«o iX-?^;i.a®3e««rR, H. CundifftP. C. 
Markunas [Anal. Chem. «33tts 1028''1030IIh (1 

9 6 1^)] oyja^mi^-nnrnTi^^ 

•^/^/:^•4p>;bg7 5 9<~a»t^iaJ!>>u»K^^>/WK (Na) 2 5« 
»?^»8 0 00 0*»^, *>'-?-»tt-C2 0in. Eq. i:«ier*HY-f h 
-^AJll 2. 4 g*:^> f-/U;tn'*4->' K620mLi:25r 
T«WL. 3':?<tj'f^;l.2. 2 6gC15. 9m. E q. ) »-in*« 
«?:3 OXJC 1 2i#nBjHt}tr«.o 



tf«¥ 7-505643 (6) 

ieaL. 5 0 OmLOT-t h >/7k5 : 1 T 3 EJfc JiCf 7 -tr h 3 Stt* 

Tt»«r-b h>3 0 0 0mL*i:»tt*tt«*=aEA-r4. ctlR**&l;. Ztitm 
ittU. 5 0 OmLwr* hv/* (S : 1) •C2[a)teJ:CXT-t h i'S 0 OmLT 
3I3«t*U *»l=3 Or-C2 4i*fail3!lt:«-r4, aiK®Ki>/ f^/uxx-^yu 
it^mi. 8 gi^Wi^n-So JLX-r;PX®^«*R. H. CundifftP. 
C. Markunas tAnal. Chem. , 33*, 1028 — 1030 
CI 9 6 14^) ] 0«i^«ffil'T«ll|-r«« 

nmmb b7/i^o>tt (HY) <Dy ^^-i-x^yuflpagift 

»?^»l 20 00 0*»^., «yr-J|t{iT20in. Eq. I=*tl6-r » H Y-?^ 
h-5 T'f'/ur ^^-C^i.* 1 2. 4 ff « f-^ux/Ufh + v- K620mLr;25 
TT-®WU. a-Jfty ^yi^S g (2 1. 2m, Eq. ) 3 CC'i:: 

1 2i*fiB*tft^4„ 

»r+L«i^Tt**ftilri1^/u3 5 0 0^lL4»tcW^,<^««&%*^*♦^;aA■r 
«o 'AKttf<^\:.. zixtmAL. 0 amLT4iafti»L. *iftir3 
O'er 2 4l*ni)A2lt«r«« 

««eOJ^f-;PiX-7^;u^BJE«j8 g**?»^ni, xxf-/ua<!!)ft«*R. H. C 

undiffiP. C. Markunas [Anal. Chem. , 3 3«^ I 
0 2 8~1 0 30H, C 1 9 6 1*) ] o:5j!£*fflL>Tiettr*. 

»^a8 5 0 0 0*ftfe^ •ty9'-»ttT2 Om. Eq. iZttlCt^HYf-h 
^rf-zUT^^x-JAttll 2. 4 g*yy f-A.X>U;f.+ > K6 2 0mLi;2 ST: 
-C»WL. a-Xtif-zPS. 3g(2 1. 2m. E q. ) *Jto>L, »»* 3 Or 
Jll 2l*M«»r'5* 

«fliL«<*TL»4llESlJ^^;U3 5 0 0 mL*<C»^.n« ^<lj±Ar 
;stlB3ft'^l;.x ^n^iCiAL, l^ttif-^U5 0 0 niL-e4ISI%r^L, ftiAtiS 



0 *CT 2 4 ttnnitsRiMi-r «. 

«l5i!®i?-/WiXx/U^/j5ftJ8 g>!><»^>n4„ iXx>'Uai3D:£«4-R. H, C 
undjffibP. C. Markunas [Anal. Chem. ^ 33 *« 1 
0 2 8-1 0 30)1, (1 9 8 1#) 1 03rittfflt*Tjt«|-r4, 
XttW? bT;Wo>'tt (HY) <oro j^xx^/HOMg 

»«1 70 0 OOtrtt. *tt-C 20 m. Eq. iriitlCfSHY-^ 

h5rf';PT>*x'>i.iai 2. 4 g*xy f-7UXyUj^+> K620TnLi;25 
t:T-««(b. 3'l7{tyo fJU3. 6g (21. 2m. Eq. ) ^UaK. mm^3 

orici 2^w*t»-r4„ 

«}*UttctTi>5l*Kxf^/U3 5 0 0mL«<:»'bn5«ftt3B«'»<maA-r 
«c itlQiCi^^l;, cn^itau. (f^tt^T-zUS 0 0 mL'C4giat»L', «at(:3 
0'CT'2 4««MJI3EI£*l-rSo 

«l8£0-ro tr/uxx-?-;l/:£fl)E«l8. 3 gft^tf^n-So iXf^/U»<D3EJ|*R. 

H. CundifftP. C. Markunas [AnaJ. Chem. , 33 

1028-1030 (1961^) ] o^m'Srmi^xnvitrio 

XttWS bT;l/o>Bf (HY) <D (gg^) r?^/uxx»>U(0«a-xxf^A^<fc 
y>/U.-t;»>;ua5 Oy<-<g?fjfi£^/l^iK#->/bg (Na) 5 0>g 

i??^«6 2 0 0 0 0*»*, *y^-¥ttT2 Om. Eq. llAtJt^SHYf^ 
h^T'^^l'T^-ex'^i.Sl 2. 4 g* ^> f-/l'X;U*4-:' K6 2 0mLi:2 5 
TT?S«L, a-^lfcn ~:rf-yn. 95g (10. 6 m. Eq. ) »<a> 
iiiiS«^3 OTj: 1 2 Klf81«lt*-r 4o 

ii^6 2mLiiJiZ/Viti' h 'J O A9 g *att-?g«*SD*s »^n4«*1l5*a 
i*LttitT:i-4T'tr h >'3 5 0 OmL*<:»*CttA-r*, itK***!:, Ctit 
ML, 5 0 OmLOT-t h >/*5 : 1 TS Hfc J:Cf T-fr h >-C3 [Stt^» 
»«*C3 Ot-C 8 ItM-rSo 

ft«i.i^«5«r 1 H<om<ti- h 'J &t7K5 5 OmUrSWU. 
Ti^ST-t h >3 0 0 OmL4it=fS«l«-»*irjiAr4. atRd^dfeb, cn«-i« 
aL. 5 0 OmLflDT-tr h >/*5 : 1 -C2 0* JtCf T-b h > 5 0 0 mLT3 IbI 



**L, 3 0*0^2 4l*IBlJlffi(t«-ra. BIE©W5»rf-/Uxx-?^Mb6 

t»8 g Ji^a-in^o x;^-7^/UKcr>««*R. H. CundifftP. C. Ma 
rkunas [Anal. Chem. , 33«. 1 028-10 3011, (19 
6 1*)] C:^?**fflt^T|t«-r4, 

nmm9 b7>>wp>at (hy) o (aB») x h^>^/v>)fxyv>f^A^xx-y-yu 

g3«ift-xx7^vMl:/?/U>-K^>;ug7 5y<-tl>Big^/l/'K»>A^g (Na) 2 5 

«^»1 8 0 0 0 0«-ft*>, *>'^-i|lttT2 Om. Eq. CWIC-T^HYt- 
h ■^rf'-'UT Ata 1 2. 4 g'S-:^/^>ux>i'jf.+ -> K6 2 QmLi:2 5 

"CTrgJffL, s-^ftx h5rf^n'T>*^-> A2 g t^^oaftttx^-/H, 84 

£ (lorn. Eq. ) t^noA.. miat: 30 "01^2 4 miaimm-tib. 

*6 2mL*iJ:tF*ft:#- h 'i •^i.g g tAC««*3taJt, »^n««fttttfl| 
»Ltti*Tt-4T-t h >3 5 0 OmL*lc»*(zaA-r«. a:IB)b<*U> 
ie«L, 3 0 0mL©r-tr h>/*5 : 1 -CSS*? JitfT-t h >T?3Eft*L. 
A {1 f : 3 0 1 -e 8 i^WJI^ lEjU-r -& , 

Tt>iT-t h >3 0 0 OmL*i:ffiill[*i*^{::SEAr4, itBA^^l;, 
ifiL, 5 0 0 mL©T-t 1- >/*5 : 1 T 2 lilte i 0^7* h > 5 0 0 m L T 3 ® 
j5t#L, ««i;3 0^X2 4B*flfiH2te«r'5= «l2<35fiBJ>x h 4- >;»/U*x/u 
> f-/ux?;-r;uft*fl91 0 g^^W^-n-So 

X h + ^ttxx-r/i/XOM^R. H. C u n d i f f t P. C. Ma r k u 
nas [Anal, Chem. , 33*, 1028-1 030JI. (1961*) 
3 ©:9»t*fflt^Ti6»r*o 



*MSW 1 0 b7n^o>Bt (HY) cpn -^>y-n^jLX»A'g)Ma 

»^»6 2 0 0 00*}»-6, t>'^-l|lttT2 0m. Eq. IC«l6f*Hy-5- 
h-^r^^-ur v^-'^A^l 2. 4 g*:^y f^>i.;^/i/*+-> K620mH::25 
"C-C««L. *<fcn — tV'J^yua. 8ff (25m. E q. ) t 3 f^p ^tf' }- 9 f- 

/uT>*^^7i.o. 2 gi^rip^L. «j««:3 orici 2 l*IBIit*«-r 

Zt«l4*ii;. cntritau^ WHi^-yi/SO 0inL-C4Bft*U MirS 

Siggia. S. tHann. J. G. r-&ft|»ir ± 4*f|jEji5J»f (Q u a 
nt i lat ive-organic-analysis-via* funct 
ionaJ'ffroups)J,!|l4lK. John-Wj ley-and-So 
ns, 1 6 9-1 7 2II(:ie««)^a*Jflv»TH*r«- 

7 00 0 0«r«F^. *y^-J|l(a-C2 Om. Eq. iZtiJCfiHY^ 
b-yZTf-A^T'^^-^i^mi 2. A 8^^ M f-JV^/i>ft-^d(.^y K620mL<C25 
"C-CrSWL, a^t-l* V'^>f^/i.3. 8g (25m, Eq. ) t 3 '^Ht- h ^rf- 
f^r^^-^uo, 2gi:*flD;c. «tt*3 OTi: 1 2i%W«H*r4. 

«l*U«i*Tt^«ft»JLf-yi.3 5 0 OmL^ts|c»^,nfiiR&tt*«k*^raA■r 
4c aB***li. zntit«L. ftltJL*-/u5 0 OinL-C4aft»L, «ttic3 

o*c-r2 4i*m«2«E»r*, 

M«rSiggia. S. tHann. J. C. r««rE»IC J; S1»«a:»$>«Tj , 
JR4SS> John-Wi ley«end-Sons, 169--172 1Ii::lStt<0 

*»IW1 2 bTTWolt (HY) g^>>-;U3ix^jUg)aiiift 

7 00 00tJ*%, *>'r,'-l|lta-C2Qin. Eq. i=**«r«HY^ 
(•5rf-4.r •>i-J«l 2. 4 sr*>?y ^^A^ayUjh+i/ K620mLr=25 
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■CTWWL., *ft^>-:^/U4. 5« C25m. Eq. ) t^r^itT- h^^^iVT 
>*j:.'>AO. 2 f t*flD*. «tt*3 0nci 2l*M|tJ%-r*. 

4. :in*itjau, WtJ^*^/i'5 0 0mLr4ia»fe»U. «iftC3 

0 \:t 2 4 

1 a. S. tHann. J, C, rWttlSi:j:«W«3E«»#rJ , Jil4«. Jo 
hn. Wiley, and. Sons, 169-17 2)ltc|2«055rtt*ffll»T 

X 3 l::T^Ua>a (HY) /9 - 7 x ^^UJLf^;UJL;^^f y^pMa 
2 5 000«rf*^» */7-4ltt-C2 0m. Eq. <:«iCir-5Hy 
l-7rf-/UT>*-'>/*ai 2. 4 g*i?>f-/u;i-rt'45+>K6 2 0mLl=2 5 
r-C««L. 2-7'D*if^A"<>4/>4. 6b (2 5m. Eq. ) tsr^itr 

!tJ*L«i^rL^4ftttxf^;U3 5 0 OmL*irW^»n*«*tt*i*»i:^A-r 
4o it«A<4L;, cn«-«iat. Rttif-^bS 0 OmLT4iaftj»L. «ttiI3 

Siggia. S. tHann. J. C. r»tt»jr J: «WDiajl»|ffj , » 4 
«6, John.Wiley-and-Sons, 168-172 m:E«©^jt 

1 4 tT/Up>K (HY) v;l/jL»/u.3L;:^-f;U<Dti!a 
1 6 2 0 0 0 H y A «; ^5 Att 3 g * > > K 2 0 0 

mLl=»iBb, a-Xfcf- h9rf^/UT>'«-9i» 1 2 Omg#iJ:cfJl{fcA;>i^4/ 
2. 4 g«8(l!iD-r«. 
B««*3 0r-C4 8i*ra«»L«Ht*o «»Uttt^-CUSft»if-/H 0 0 

OmLi*»i=».in««^tt<-»*fraA-r*„ aiB**iu, cn*»aL., is 

OniL©ft||j^f->U-C4Is3ft*L. Attic 3 0 T-C 2 4 ^|BJi«ffilE«-r 4, 



>s/l.iZ^yl- 3. 1 g4*»*n«o ■tXf-yi.aoMUS i SK j 
a. S. tHann. J. C. O^ft r»|||«c J: 41*«M5^*f J , III 4 
John-Wi lcy-and-Sons©169-l 7 2H«r{effl LTH5»-r 

J 5 bT^Uo^B (HY) («5^rpe>P) j:;^-ryug)Mift~x jt-r- 
^uft:/; 8 5 ?<-ittffj»dt^yu^»>/^K (Na) lSy< 

J»?^«l 6 5 1 0 0 0*1*^, *>'-r-mtt20m. Eq. ICJrtCr&HY^ 
l-5rf-/i/7>«— 2. 4 g*>*/ f-/i';t;i'* + x K6 2 0inLi:2 5 
fC«WL, 3"?<brDe/u2. 9g (17m. Eq. ) tiSflDU. »i&n«« 
««• 3 0*Cir 2 4 wjRflltffrS, 

iS*t«i*6 2mLfcJ:c/lllftr h 'J -^^Ag g^rSSfet, dH^L^SHtTl^ST* 
^ >3 5 0 GmL*i:Jf ^»n4«^t!S*»*(Ci£Ar4o ztl8*<&U. wtv** 
au, 3 OOmLOT-t h>/*5 r 1 T' 3 IhIJs J; CfT-^, |. 3 gg^* Us • 

»<- 3 0 r r 8 «*M«Ei£«r 

t>47-t h >3 0 0 0 mLf i::«rttte!!^ i:aA-r«, itEA^^l^, cn-tita 
5 0 Om L©T-t h >/7K5 ; 1 T 2 Ofc^ C^T-t h > 5 0 0 m L T 3 Stt 
/!^L. 3 0XT2 4B*WH3EtE«-r'5o ttmcDgB^T-a K/Wxi^^-y'Mt* 

?»8 gA^a<in4o J^;^-ryi.«©3E»<iR. H. Cu n d i f f t P. C. Ma 
r K u n a s [Anal. Chem. , 33 1028 — 1030K(1 

9 6 1 ff) ] Lxnmf^. 

1 6 bT;uo>|t (HY) <D n —H- ^ ^ )\'3:.7i.-r lifOj^A 

7 0 0 00*1* ^y^r-^tt 2 Dm. Eq. irit^tr 4 H Yt^ h 
^•7'f^/UT>*x'? 2. 4 g'fri^j' f-/i';^<fi/dt+i' K200mLi:25'C 
■CSWL. l-ro**?^>4. ig (21. 2m. Eq. ) tStoL,, 
*3 OriZl 2»*M«»r«o 

«j*L«ttri^-snm:*-yu3 5 0 OmLI^Il=^.^^^«»frt3J*»*l:aA■#■ 
«. itBA^^U. zn*iti8L, IlP»i1^yu5 0 0 m LT 4 Eltt* U «ttl:3 



0*tT2 4l»M«ff«t«-r«. (i«0:r^^/Uxx^;L-3feia«5 9. 3g**»^n 
So x;^-f /i/J|03£«t±S i g g i a. S. ^Hann. J. C. ©:3J>i r-glll 
»frj:*W»JEjl»»fJ , ff4JS. John-Wi ley - and-Sonsffl 
1 6 9-1 7 2Jl*affl LTSSJSr*. 

XWsffl 1 7 b7;l/p;^Bg (HY) cP'f vt^o tr/uxxyyuoMa 
*?«1 7 00 0 0*»&, i|lia2 0m, Eq. <=«Cr*HY7-h 

5 7''P>i.T>*-'>Alll 2. 4 gtv>f-/l.xyU*+J^ K6 2 0mLlc2 5lC 

T/eifU, JKt-f v-:rofcr/i.2. 6g (2 1. 2m. Eq. ) *»J!nU 

3 OTC 1 2»^W«t^r5. 
«»LttitTt^'SffE»i^/U3 5 0 0mL«U»^ti5«^«I*Mt*JZffiAf 

*c a:ia^<*U, in*i««U. ftW^^/uS O 0mL-C4Iil*»t>, MIZ3 

xx?^;U»©JE«(±R. H. C u n d i f f tP. C. Ma r k u n a 
s©^ffi [Anal. Chem. , 33 1028-1030KC1961^> 

ggasW I 8 b7^un>R (HY) i02> 6-^»op^>v?;i-J.7:-r;ugnag 
5^M1 7 0 0 00«rJ*^. v-^ffi2 Om. Eq. JCWJfr* H Y ^ h 

^7'f-yUT>t— •?2.ai 2. 4 g*S^> if'/UXA'^ + x K200mL»r25X: 

•C«WL. *ffc2. 6-if9 auK.-^i>fU5. 08g<2 1. 2m. Eq. )t 

MU. K»t3 0rirl 2»»(Hlt»r«, 
a«!L«ljTi>4B^»x^;l.3 5 0 0 m LttHZW iR&13i«-»* icgtAr 

4o ZtRft^ii;, Cii^itiaL. ft«[xf-;U5 0 0mLT4|5]ft*U «ilt(C3 

9. 7 g*<»'in*o iXT^/u»o;E»us i g g i a, S. tHann. J. 
G. o:^^ rVttS(:j:5W«M$>VfJ , Jf[4JK> John*Wiley-a 
nd-SonsOieO — 1 7 2H*ljeW l>Tir«Sr 4o 

nnmi 9 bT/i/D:^it (hy) <d4 -f^/^rf-^w-^^v^/uji^^.y^ucpagift 

5)^»1 7 0 0 00t»S. *y7-i|lCt2 Om. Eq. <c**l6-r « H Y-3^ I- 



T-ffiWLs JHt4 -■r/u:/f-^U^>>f;l.4. 81 g (2 1. 2in, Eq. > 

«r^'Lal^Tt^*■*■!!a:*•y^3 5 0 OmLttl|r»^,il4«&«B*»*^=ttA■r 
^• w*a*«aL. ftllx^>v5 0 0mLT4|Hltt*b, *»l=3 

8 ff**W^»nSo iA-5^yuacD5E»liS i ff i a. S. iHann. J, G. 
OT^iSfe r«ffiam:5W«;EJ»^ffJ . m4rs. John-Wi ley-and- 
Sons©169-17 2 M tffim UTJIEttr -S. 

««1 7 0 00 0*»^, */T-J|ltt20ni. Eq. ll«C-r*HYf^ K 
^-Tf-zur >-t-'?i.ai 2. 4 jf K2 0 0mLi:2 5*C 

T?SWL. 9.^t'^^^7'>Ji'6. 8g C2 1. 2m. Eq. ) ^/ajSOUn Sffi-^ 

son; 1 2»#r.nntt*"r*o 

«»utt«jTi>*iiPttx*;w3 5 0 0InL>4»l;»^.n5al^«^*»*lcaA•r 
«. ttRj^^U, cntrSiiL,, mxf-/U5 0 OfnLT4|B|ft»U «ati:3 
0'CT2 4l*W«EI£«t-*, «llO'^7'^-y'>yuJiZ'f^7l.4Sl13s 1 1 gJi^Wii 
n*. XX7^;1.«©M14S i g g i a. S. tHann. J. G. cd:>??* r« 
ttKl=J:4*r«3E«»WJ , *4ffi. John-Wi ley-and- Sons 
©1 6 9-1 7 2?i«-ffiffl Lr3iiSr4 = 
jg«8W2 1 b7/Uo:^tt (HY) g?;r ^ ^ ^ > ^i^x;^-?^ jUflp 

70 0 0 0«-»^, ■t/-7-i|H12 Om, Eq. l=«(e-r*HYf^ h 
^r^'/UT^tJL'^Atti 2. 4 ^>u;t>fl<*+;^ K2 0 0mLi=2 Sr 

TffiWL. *<t*i> ^'ri'/^7. lg(21. 2m. E q . ) *J»Ja L, 

3 oxtz 1 2H^m«i^r4o 

«r+ L^iifXl^-SftRi^/l-a 5 0 0 mL4nr{*^,*i4«^«i*»* ll^AT 
-5. aiSi^iU. zti^m^L, B^Rx^/t-o 0 OmLr-4Ett#U. «it(w3 
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x:^-7^yu«OS»<lS iggia. S. tHann. J. G. CD^j^ r« 
ftt»»ri4l^tSM»tfrJ , W4flf, John-Wi ley-and-Sons 
Ol 6 9-1 7 2JC*ftfflLTgtJ6-r*. 

il ^. n & « ^— 7E O ffl & -C« ii L i< ^, ^* * 3. 500i I CD ft ft X 

24mWm2«:«TSe aM«93-7*x/U;:/a f ;Uxxf->UifiE«!i<9Biaift5o 
Siggia S. acfHanna J. C. «^j£('Ouantitative organic analysis via functio 
nal groups*. 4th Eddition. John filey and Sons, pages 169-172)*fflt^Tx 

nmm2 3 t_T/Uo >Bf(HY)o!)3.4.5- K 'J y h^i>^:^-:^^pxx-r/ucDaiK " 

■.Eq.lB^«*620al© vy f-;t;^;u* + x KIC2STT«WL. 4.6g©3.4.5- h 
'Jy h + >^>x;P^o 'J K(2I.2a.Eq.)*flDJir, »ft*30"C-ri2«!rlH«?*r 
«• 

W <9*Tfcja^**— «©WftT1tJ4>C btt^i^iJt* 1-3. 500al<'5Bl!»xf-/n: 

24«*mji3E«;i!ir*o at«<03. 4.5- k 'j y h + >^>->'yi/x>^f^/i.^BjEfaj4<iog 

tt^tld, Siggia S. ScC^Hanna J.G. O^i^CQuantitative organic analysis v 
ia functional groups'. 4th Eddition, John filey and Sons, pages 169-172) 

5*^«l70.000cOHy^ h5r*-7UT>*X'?A«t-12. 4g, flJ^*«*Hlt4-C20 
a. Eq. «S»'&620alcD-:^y f'/PX/U*4^i/ Ki:25'C-C«W L, 4. 2gO i -rb 
T-o £ K(2l.2a,Eq. )*Ju;lT, «j**30r-C12WSW»»'r 4o 



iS<'= itat t/i?tiaf!!)J£'aBK L, 500Blc!>ftttxf^^UT4Is3a/* LX«t*{:30"C-C 
24l>*Ba*2K»-f 4o 5 /Px;^f-;i.£fe)iJt«j*t9.3gjllbn-S. Siggia 

S. atrflanna J. C. ©S^^Cfluantiiative organic analysis via functional gr 
□ups". 4th Eddition. John filey and Sons, pages l69-I72)*fflt»Txx^ji/ 

fH^mm, oooiOHyx h 5 rf-n^r >*x";; Ai^*l2.4g^ an (4-020 

■.Eq.*iS«*620i>l«)>'y f^>'l';^yu.-fr+i' KII25'CT»WL. 4. TgOl-":^ □ 
i} >(.Zi. 2m. Eq. )*ai]^Ts ««*30r'ri2l»IIBK»r « • 

f9 ^n/:«6itf ^— SOW&T«(4^L/ijCr*^>»'V (=3. 500alfl5ftKxf-A'i: 
i±<'. ffefitL/;a«ft*il«Lv 500al©R||j:^/U-t-4lHlft*UT«*Ji::30*C-C 
2mriiJ»2l£»r4o MO>>f- JUxx-r/ua:fi£435A*9.5g»'3ti4o Siggia 
S. ac/Hanna J. G. <0:^/fcC'Quanti tetive organic analysis via functional gr 
cups*. 4th Eddition. John filey and Sons, pages 169- l72)^ffii'Tx ;(,-7^jU' 

« ¥^11170. OOOOBY-? K3 7'^/UT>*x»:7i,«4.i2, 4g, « fe*«(*i(ltn?20 

a. £q. «iS»*:520alcD>'> ^;u;^^U+.+ > Kll25'C-C^« 4. 4g<i!>l-7'o * y 
^^ >C21. 2a. Eq. )*tn;tT. ««[*30t:T12»*W»t«!r-r 

'in 5E®PJ^-CflHi A. L^i ^>i* * 133, SOOalOftHx^/Ufi 
a Co £*U/;iI»t!S*«IK L, 500al©ftttxf^/^r4iai!t»L"C*»tJi30'C-C 

2Attimm^n.mrio a«®y :*->x;^f-^i,i5Eej*<9g»ia.n4. siggia s.?k 

CfRanna J. G. <9:^£|^(''Qu8ntitatlve organic analysis via functional grouiM' 
4th Eddition, John filey and Sons, pages 169-172)^^1 'Tx ;^r^yUS^% 
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"-HvttEiUtt -I 1 

^^^"^^'^^^ ^^^'^^'-O^. ;^ h 1^7' h-T-'T > t Fax h h-^-r 

/l-^-7^'i/>, Ti^iy>. hr7^-f>>. ^ f- ^ ^>f •> ^ IJ 

■>'^ >s 3 'J J^^- >, if a -5 Z»7 — 'J > ST-f ■> >^ ''<>3T-f' > 

7yPb->, fct-<liaTJ:S5ra>'j:f33-«»flS»B!lt/ciiflfcow 



»j| ¥7-505643 (O) 

2 7 X h u:/ h-y^f > i^^j: b7/Up >ttCHY)©ttl©aM 

2. 43b© ;^ h ut- h V ^' •> > W»tt(io»Eq)*Z5ii©«9*»c«iwr ::©» 
0«iI©«S*r:««-r«^ ft*:c©»«*15»l©E4ffl^^;u^.>'Xm(S(!>o»ex 50 X 



U-Thrj-o^oilKttiff^tftl^jfjrtE-r*. «S: 5.5b 
X h h-r-O^flmiej^JslJRtUTB. BUblilis ATCC±T«±?ijiJfeW« 

aa»t»±©««i:— aur=. Bitter«i©:^tt(Anal. Biocher 4. 330. 19 
6Z)r:il£or^»^^(;lS&UT^^«r/^^o>||[©ltM»tfT■j MTt 
T/i.o>|t66.2W©Sir«A<K*!>.in4<9lli« - 66. 0«). 
X«5W2 8 x'J;^a-y^'>>,i:bryPo >BKHY) ©Jt©llM 

3*^*77. OOOOtT/Uo^Bt^ h OgC»«(**faiOBiEqiciaS)*400 
iil©WW7K<;?s«r«. ftl=i©«tt*l5«l©n+S2;^yp»h>awiIS(Do»ex 50x8) 

fff«: 10.8g 

j:.'J XD^-r >> and t?5«.*J Jig tUTSt. aureus UCC6538 P±X-»i1*!*fttlS 

n. Sttffiit—JRLflo Bitter^©^&(Anal. Biochei. 4, 330. 1962)l=ii£-3 
-C^«lrtir«ftbri-4r/t'?o>B|©JtfeJE«*fT'5 34.Q«©tT/tD> 

i5^7-«255, 000© t r ^l^a >K-h h y ■>-tM4. 0K(i|IS{4c4lti[]0aEql=4B3)'&40 



tT;UD >»©^T©»t^K3&<ft:^7^ > > i«tj^<s6r «. 

ft^^-f •>>»»tt«:*trat UTB.subtili5 ATCC 6633J:-C«Sttt*W«* 
if-jfctC«, i'>Ma©tt«iLT24.2X©ftW«4<IZa&in> «tt 

«-»"C*i6f:>fit~8:-r«, Bitter^ ©jfttCAnai. Bloches. 4. 330. 1962)1= 

^ttW3 0 ^^^T^ j:b7/Up>it(HY)©it©MM 

1.52b©^-^7^ >>«MttC10-Eq)t20»l©«»*II»«U, 15«l©0n-ffi(E3 
»T>*i->A|«||i(Do»ex Ix8)**tf1#'-*X^^» h*5Ai*)5t:-C»d4a 

»«170, 000© t Typo s y'^A«|4. 0g(¥«»*fitlO.E<j»cl§^)*-40 

0»l©«»*i:jS«U, 15«l©H+ax/U:f.>StHllS(Do»e« 50x8)*at/-9— *x 

>*=J:9i»«L, miS:«r£. >RS: 4.76b. ttli. t T^Uo >ai©^T©tt 

+ *-7'-r ■> >««f»t*JJ««i UT St. aureus ATCC 653BpJ:-C»±tt¥W3EaJt 

t-Sfcr^o Bitter ^©:5&anal. Biochea. 4. 330, 1962)<CiSr»T 
^«rt<;lS^LTt^4r;l/?a>it©ltfeM*ff 9d:» 78.8H© tT;Wa >j» 

*<fcW3 1 i/>fc by;up>K(HY)©tt©MM 

15»l©0fl-fflES»T>«i^Att(K(Ito«x lx8>t*C"!f— tX^ V 



4. 3=J«L?=I![< TWttOi«l»a:IB«5*5'*>-J^-i/a ><rj:»3 5^BL. 

*f >9^^ ^^fliittJB^WSaiUTS. epidcraidus ATCC 12228±T»i11j^W 
ttf 4o BittensO^iiCAnal. Biochea. 4. 330. 1962)ritie-3T^ 

»?*170.000Otryi.D>'»:^ f. y "?i*tt4.0B(*«»HICtlOiEqi:taa)*40 
:^ h y^Atttti^cSiaUj^T i*>>il»«ttrtT, tr^Pf-^^Xi+l*— 

T i ^> x>«l*«J*Jt)RtUTSt. aureus ATCC 29737±T»4l3!*WS«4:fT 
ikr*, Bi tier ^»®:5}t (Anal. Bfochea. 4. 330. 1962)i:a T^SflirtS^ 

LTt '4 D >i»<oJte*»*f7'5 72. 3w© t TAP >ai»irs:^Qiie> 



»* ¥7-505643 (10) 

11170. OOOOtryUo h U Aa4.08(»«(*itlttlOaEQlIffla)*-40 

D 'J ^ .J >«Iptt**t!Wt UtB. puailus ATCC 14884J:'r«*« 

*£>«5»n, 3l*«^-ftr«. Bittcri&©:^a(Anil. Biochea. 4. 330. I962)IC 

2. 4g©* U ; + i/ >BlI»(10aEq)tJOOal©«a7kn5'CT»Mr 5o 
JJ?J|17D. 000© t T/UD '^Wkir h y Att4. QeCmSi*l|l|£10BEqJ:lSS)«-40 
0al©3i!a:»ci=ffiWr%. i^i:c©j«tt«15B}©Il4fi:^/U4-.>SWJIf(0o«ex 50x 

»Lrj6-4i«2tt«-r4. M: 6.05c. C: wT»*nfc«U, t7'AD>Ht© 
»H'J £ >BWt|l%%34Jn£ UTB. bronchiseptica ATCC 4617±Tatt^1Jjiqt 
^•t — ft"^*. Bitter^©:^^CAnal. Biochea. 4. 330. I962)<:5E T^ll 



6. TgCOJfiHr^ i X >S(10BEQ)^:2(}0al©i^ / -yU/B20, 80:20. V/V|;JB 
flB-Tio <^i: C ©j$»ft«^l5al®0H-ffiE9«7 >* — iK||*lt<Do«ex lx8)*At/ 

$»7-Kl6o.QD0©k7/UD>K-^ h 'J <^ ^tt4. OBCJI|ISt*l|l{ilOa£qlIffi3)«40 
QBl©XB;KlI«Wr4o i9:i:^©tttt'frl3al©H+BX/t/>h>S1Mlffe(Dawex oOx 
8)*&t'-!#^~*:^ ^ h>>5i*J:»3 5rT*ajS'tt-*o 200Bl©filSO*:*- K 'J t^A 

5. C©rt:JS«Bt«aU 7-b h>T«^*LT«att«-<-*. 4EB: 9. S5g. ;i 

i > >S«m^»*Jmi LTS. faeciua ATCC 10541±-C»3i4»JJtfi-j;£« 

-a-t*. Bi tier .^©:^?t (Anal. Biochea. 4. 330. 1962)irffior ^WrtlCl* 
^LTt'*?'/!-? o>i!OitfeiEJitJ7 9i:, 40. 0«© h 7;*1'D >»*W«**IZ 

XttffIS 6 yz^ac^tf.ij £4^>'>j:t7/1^0 >IKBY)©«©ai« 

5j?«i7o. 000© 1 7^D h 'J •>i*tt4. mmMmmoBUitn^)^AO 

■ff- hSartdSTTSC-r*. 0.150b©*V i+v:^BJ*»(0.63a£q) 
f-ttU < tlLii.A,L*it*i9tajLit^ 1.4258©*^^7'r -> >aiLtttt(9.37aEq)^«« 
icil«Wr«. CO»«*l5al©0B-!Be9«k7>-t-'>i*«|l!|i(Dowex |x8)*^ 



4.85go C ©*!««! 17. 25b (4, 
0.63ag:t?'; ; ^j/'^BC*? J;* 500001) ^?«©*'i i+C/^B 

£•(4. 2-3©WSbfl£5}«HPLCT$^ttttlllfeU/::, 



U 

Lri6<i^,0iKr4. 238.3.1(^111 NaOH^dlll^ Lf*6<^,i** ic^ni, »h.n/c® 

»^»160. 000-230. 001)5' ;u h Jl*^l*O»a420-l. 0DO;i»ffl/>-f Ka+ > 

««l,25JlradOTl«T-ABBL/-5gcDHYAFF}lp25*50g<Z)«H7Hi:«SanU/c« Z 
8i»(M-CBI«(tCfc, aci:i«)««*o.OI«tarOMaTJ:2i»M«*, »I|IUt 
AJ:, lB<O««E{:0.58«OmR©/W KD*.>T'<^'r K"INTERPORE200")J£.tti 

»?«H0. 000-210. OOOr^u b ll*-l*OlitI420-1.000i(»O/N-f Kd + > 
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S49C1.25ll«d0 7»-C«BLy:7g(^BVAFF 7p50*50«®«BI;k.c«tn Ufc, C 
©?S*jrr;ux.<>f C40rp.T»aLfc, aiflt«r40'C±2'Ct=«^. 

fti:, lgOCa)««l=0.4f«>m«©'W KD4->T/*#-f KMI«TEEP0IE200") 

S R 1= » A * <i S «»*<lBijR $ ti/r, 
5^^«I40. 000-250. 0004^ /U h >. *T1f ^ XB30-1. OaOtt«©^fl.ttK»*/b 

«KI.25Ir.d«Or»T«BILfc6£<OByAFFlIp50*50g<Djti!7ki;jBllDLfc. :i 
rr/UI^/^-r 5 4. S *1f-T40rp.Tfell «ar*40'C±2'Cl=« t*. 
mM-C^tSittfio sijg{t»> ^'^JfgtttO.OUbariDWASTICZI^MK*. f» 

U^^lOjgttjiO.egOmEORIIr^Syci/OACBIOCOBALlOflO")**!^, 
llt6W4 1 

J»^»140. 000-180. 0004^ a*-^^cD^alI420-^OO0/^•CD'^'f Kd + > 

*'r/i.x/<Y5^i+-tf— T40rp.-c»aLfc. aflc*25'ci;«^ . mRii-rar 

»^in/c«1±J424. 7Pa. s. T*-pA:. 
ai:. lg©C®)$j*ico.4gomK«)/-'f KD + >'T/'t^'r hCInterporeaOO-) 
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